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AB ***Cartilage*** ***ol igomeric*** ***matrix*** ***protein*** 



(COMP) is a pentameric glycopcotein present in cartilage, tendon and 
ligament. Fragments of the nj^fecule are present in the disea^^ 

cartilage, synovial fluid and^erum of patients with knee injuWes, 
osteoarthritis and rheumatoid arthritis. Although COMP is a substrate for 
several matrix metal loproteinases (MMPs), the enzymes responsible for COMP 
degradation in vivo have yet to be identified, in this study we utilised 
well-established bovine cartilage culture models to examine 
iL-lalpha-stimulated COMP proteolysis in the presence and absence of MMP 
inhibitors. COMP was released from bovine nasal cartilage, in response to 
IL-Ialpha, at an intermediate time between proteoglycans and type II 

***collaqen*** , when soluble MMP levels in the culture medium were 
undetectable. The major fragment of COMP released following 
iL-lalpha-stimulation migrated with an apparent molecular mass of 
approximately 110 kDa (Fragment-110) and co-migrated with both the major 
fragment present in ***human*** arthritic synovial fluid samples and 
the product of COMP cleavage by ***purified*** mmp-9. However, the 
broad-spectrum MMP and ADAM inhibitor BB94 only partially inhibited the 
formation of Fragment-110 and failed to inhibit COMP release 
significantly. Therefore the results of these studies indicate a role for 
proteinases other than MMPs in the degradation of COMP in bovine 
cartilage. It was further demonstrated that ***purified*** COMP was 
cleaved by ADAMTS-4, but not ADAMTS-1 or -5, to yield a fragment which 
co-migrated with Fragment-110. Therefore this is the first demonstration 
of COMP as a substrate for ADAMTS-4, although it remains to be determined 
whether this enzyme plays a role in COMP degradation in vivo. 
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AB OBJECTIVE: This study was undertaken to compare differential gene 

expression in the pubococcygeus muscle in patients with pelvic organ 
prolapse and controls. STUDY DESIGN: We performed microarray analysis on 
individual pubococcygeus muscle biopsy specimens from five patients with 
stage III or iv pelvic organ prolapse and five control subjects without 
prolapse. This study received full Institutional Review Board approval. 
Total rna was extracted, ***purified*** , and probed on the 

***Human*** Genome U95a Array for each individual sample. RNA from 
patients and controls was not pooled. For microarray analysis, 7 microg 
of total RNA was used to synthesize complementary DNA that was then 
biotinylated. Arrays were hybridized for 16 hours in the GeneChip 
Fluidics Station 400 and were washed and scanned with the Hewlett-Packard 
GeneArray Scanner. Affymetrix GeneChip 5.0 software was used for scanning 
and d ata anal ysis. RESULTS : of the 12.62.6 total _genes compared, 257 .genes 
were more than 2-fold underexpressed, 20 genes were more than 5-fold 
underexpressed, and 3 genes were more than 10-fold underexpressed in 
patients with pelvic organ prolapse compared with control subjects. 
Myosin-binding protein H was 24.7 times underexpressed in patients with 
prolapse (normalized signal intensity [NSI] : 0.46 [0.2-0.6]) compared with 
controls (NSI: 11.4 [0.2-31.3]). Skeletal muscle myosin heavy polypeptide 
3 was 17.4 times underexpressed in patients with prolapse (NSI: 0.85 
[0.7-0.9]) compared with controls (NSI: 14.8 [1.5-38.3]). Of the 12,626 
genes compared, 479 genes were more than 2-fold overexpressed, 18 genes 
were more than 5-fold overexpressed, and 2 genes were more than 10-fold 
overexpressed in patients with pelvic organ prolapse compared with 
controls. Many of these overexpressed genes were related to actin and 
myosin proteins. Smooth muscle myosin heavy chain was 11.8 times 
overexpressed in patients (NSI: 5.21 [0.25-22.71]) compared with controls 
(NSI 0.44 [0.11-0.71]). Myosin light-chain kinase was 5.8 times 
overexpressed in patients (NSI: 7.9 [0.5-36.1]) compared with controls 
(NSI: 1.37 [0.38-1.8]). Extracellular matrix proteins were also 
differentially regulated. ***Cartilage*** ***oligomeric*** 

***matrix*** ***protein*** precursor was found to be 6.0 times 
underexpressed, whereas tenascin-c (hexabrachion) was 5.1 times 
overexpressed in prolapse patients. CONCLUSION: These data suggest that 
the differences between patients with advanced pelvic organ prolapse and 
controls may be related to differential gene expression of structural 
proteins that are related to actin and myosin as well as extracellular 
matrix proteins in the pubococcygeus muscle. Studies are ongoing to 
confirm these findings and to further characterize the role of these genes 
in prolapse. 
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AB The thrombospondin (TSP) family of extracellular glycoproteins consists of 
five members in vertebrates, TSPl to -4 and TSP5/ ***cartilage*** 

***oligomeric*** ***matrix*** ***protein*** f and a single member 



in, Drosophila. tsps are modu^r multimeric proteins. The c- tgrm inal end 
of a monomer consists of 3-6^pF-like modules; seven tandem 2^^36-, or 
38-residue aspartate-rich, Cac?+) -binding repeats; and an apprWnmately 
230-residue C-terminal sequence. The Ca(2+) -binding repeats and 
C-terminal sequence are spaced almost exactly the same in different TSPs 
and share many blocks of identical residues, we studied the c-terminal 
portion of ***human*** TSP2 from the third EGF-like module through the 
end of the protein (E3CaG2) . E3CaG2, CaG2 lacking the EGF module, and Ca2 
composed of only the Ca(2+)-binding repeats were expressed using 
recombinant baculovi ruses and ***purified*** from conditioned media of 
insect cells. As previously described for intact TSPl, E3CaG2 bound 
Ca(2+) in a cooperative manner as assessed by equilibrium dialysis, and 
its circular dichroism spectrum was sensitive to the presence of Ca(2+). 
Mass spectrometry of the recombinant proteins digested with endoproteinase 
Asp-N revealed that disulfide pairing of the 18 cysteines in the 
Ca(2+)-binding repeats and C-terminal sequence is sequential, i.e. a 1-2, 
3-4, 5-6, etc., pattern. 
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AB OBJECTIVE: ***Carti 1 age*** ***oligomeric*** ***matrix*** 

***protein*** (COMP) is a large disul fide-linked pentameric protein. 
Each of its five subunits is approximately 100,000 Da in molecular weight. 
COMP was originally identified and characterized in cartilage and it has 
been considered a marker of cartilage metabolism because it is currently 
thought not to be present in other joint tissues, except for tendon. To 
confirm the tissue specificity of COMP expression we examined cultured 

***human*** dermal fibroblasts, ***human*** foreskin fibroblasts, 
and normal ***human*** synovial cells for the synthesis of COMP in 
culture. METHOD: Normal synovial cells and normal ***human*** dermal 
foreskin fibroblasts were isolated from the corresponding tissues by 
sequential enzymatic digestions and cultured in media containing 10% fetal 
bovine serum until confluent. During the final 24 h of culture, the cells 
were labeled with 35S-methionine and 35S-cysteine in serum- and 
cysteine/methionine-free medium. The newly synthesized COMP molecules 
were immunoprecipi tated from the culture media with a COMP-specific 
polyclonal antiserum, or with monoclonal antibodies or affinity- 

***purified*** COMP antibodies. The immunoprecipi tated COMP was 
analyzed by electrophoresis in 5.5% polyacryl amide gels. For other 
experiments, synovial cells cultured from the synovium of patients with 
rheumatoid arthritis (RA) and osteoarthritis (OA) were similarly examined, 
results: A comparison of the amounts of COMP produced by each cell type 
(corrected for the dna content) revealed that synovial cells produced > or 
= 9 times more COMP than chondrocytes or dermal fibroblasts. COMP could 
be easily detected by immunoprecipi tation in all cell types. 
Electrophoretic analysis revealed a distinct band with an apparent mw of 
115-120 kDa in samples from each of the three cell types, regardless of 
the antibody used. COMP expression in cultures of synoviocytes derived 
from OA and RA patients showed that OA and RA synovial cells produced 
similar amounts of monomeric COMP of identical size to those COMP monomers 
produced by normal synovial cells. The addition of TGF-beta to these 
cultures resulted in an increase in COMP production in normal, OA and RA 
synovial cells (45, 116 and 115% respectively). CONCLUSION: These studies 
demonstrate that substantial amounts of COMP are produced by several 
mesenchymal cells including synoviocytes and dermal fibroblasts. These 
findings raise important concerns regarding the utility of measurements of 
COMP levels in serum or in synovial fluid as markers of articular 
cartilage degradation because of the likelihood that a substantial 
proportion of COMP or COMP fragments present in serum or synovial fluid 



may be produced by cells othej^than articular chondrocytes 
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AB We determined the tissue distribution of ***cartilage*** 

^*ol_igomerLic*** ^J^mat.riix**^ ***pmte-i.n* 1 ^* (COMP) -in man and 
evaluated comp in synovial fluid (SF) and serum. COMP was 

***purified*** from ***human*** articular cartilage. Polyclonal 
— -antibodies were-used to detect-COMP in tissue cryosections and -protein 

extracts. COMP was determined quantitatively and qualitatively in SF and 
serum by competitive enzyme-linked immunosorbent assay and immunoblotting. 
Knee joint SF was taken from nine cadaveric and six living controls, 52 
patients with osteoarthritis (OA), 85 patients with rheumatoid arthritis 
(RA) and 60 patients with other forms of inflammatory arthritis. The 
degradative potential of SF on native COMP was tested in vitro. The 
highest concentrations of COMP were measured in articular cartilage and 
meniscus, the lowest in rib and trachea. Compared with controls, the 
concentrations of COMP in SF and serum were elevated in 36 and 50% of the 
patients. A total of 84% of patients with RA and 60% of patients with 
other forms of inflammatory arthritis showed significant amounts of 
low-molecular-weight COMP fragments (50-70 kDa) in SF. in contrast, SF 
fragments were present in only 21% of the OA patients. Furthermore, 13% 
of SF taken from patients with RA or other forms of inflammatory arthritis 
were able to degrade COMP in vitro. Using inhibitors, the involvement of 
serine proteinases could be demonstrated in only 8% of the cases. Based 
on these results, the absolute levels of COMP in SF and serum, and its 
fragmentation pattern in SF, seem to be promising as markers of joint 
tissue metabolism. 
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synovium was analyzed for the possible expression of 



***cartilage*** ***oligomeric*** ***matrix*** ***protein*** 
(COMP). immunostaining with polyclonal antiserum to COMP demonstrated 
positive staining within the synovial cells and immediately subjacent 
connective tissue, with less intense staining in the deeper connective 
tissue. Western blot analysis using either polyclonal or monoclonal 
antibodies to ***human*** COMP confirmed the presence of COMP by 
immunoreactive bands with the same molecular mass (approximately 110 kDa) 



as. ***purified*** articu 
oligonucleotides that span 
identical amplification prod 
***human*** chondrocytes 



cartilage COMP. PCR using 
i*human*** COMP exons 7-13 rc ^ 
s from cDNA prepared from eithl 
or synovium. Northern blot analysis using a 



^e^Bl ed 

:hSr 



also 



biotinylated-probe to ***human*** COMP, spanning exons 12-13, 
reveal an identical hybridization product to either ***human*** 
chondrocyte or synovium total rna. ***Human*** synovium should 
considered as a potential tissue source of COMP in any investigation of 
biological markers of cartilage metabolism 



be 
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Post-translational modifications in cartilage oligomeric 
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AB Analysis of the carboxymethylated subunit of ***human*** 

***cartilage*** ***oligomeric*** ***matrix*** ***protein*** 
(COMP) by matrix-assisted laser desorption time-of-flight mass 
spectrometry indicated a protonated molecular mass of 86949 +/- 149 Da, 
compared with 83547.0 Da calculated from the sequence. Treatment with 
N-glycanase caused a reduction in mass of 3571 +/- 219 Da, but there was 
no loss of mass after treatment with o-glycanase or neuraminidase. 
Peptides containing two putative sites of N-glycosylation were 

***purified*** and characterized. Analysis of the masses of these after 
N-glycanase treatment indicated that one was substituted at Asn-101 with 
an oligosaccharide of mass 1847. 2 +/- 6.6 Da, and the other was 
unsubstituted at Asn-124. The remaining site of attachment, at Asn-721, 
was, therefore, also substituted with an oligosaccharide of mass 1724 +/- 
226 Da. Analysis of the total monosaccharide content by chemical methods 
indicated that there were no additional oligosaccharide substituents. The 
MALDI-TOF mass spectra of COMP from bovine fetal and adult cartilage were 
compared, indicating a more heterogeneous pattern of substitution at 
Asn-101 in the fetal form, since COMP is distributed throughout the 
pericellular and territorial environments in developing cartilage but 
occupies the interterri torial zone in mature cartilage, these changes in 
glycosylation may allow for different intermolecular interactions. 
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** ***oligomeric*** ***matrix*** 



AB ***cartilage* 

was ***purified _ _ 

articular cartilage. The key steps in the ***purification*** " scheme 



in a native form from normal adult 



***protein*** 
***numan*** 



wqre selective extraction wijj^buffer containing EDTA, wheat j^rm 
agglutinin affinity chromatcJBphy, and removal of the relatd|Brotein 

thrombospondin by heparin affrnity chromatography. Particles of 

***cartilage*** ***oligomeric*** ***matrix*** ***protein*** 
viewed by electron microscopy after rotary shadowing revealed structures 
similar to the prototype molecule ***purified*** from Swarm rat 
chondrosarcoma. The protein demonstrated a bouquet-like five-armed 
structure, with peripheral globular domains connected by thin flexible 
strands to a central assembly domain, immunohistochemistry revealed 
age-dependent differences in the protein's distribution in cartilage, in 
normal ***human*** adult articular cartilage, there was a relatively 
uniform distribution throughout the interterri torial extracellular matrix, 
whereas in fetal articular cartilage, immunostaining was localized to the 
extracellular matrix directly adjacent to the chondrocytes. The isolation 
and characterization of ***human*** ***cartilage*** 

***oligomeric*** ***matrix*** ***protein*** will facilitate its 
study in pathological conditions of ***human*** cartilage. 
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